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(57)Abstract 

PURPOSE: To enable optical recording of high sensitivity within a 
blue light region by forming the recording layer formed on a 
transparent substrate and enabling the optical recording and 
reproduction of data from a specific porphyrine derivative and a 
polymer having a molecular structure having orientation capacity 
with respect to the prophyrine derivative in its side chain. 
CONSTITUTION: An optical recording medium performing the 
recording and reproduction of data by the irradiation with laser 
beam is obtained by forming a recording layer enabling the optical 
recording and reproduction of data on a transparent substrate. This 
recording layer is formed from a porphyrine derivative represented 
by formula [wherein A1-A4 and B1-B8 are hydrogen, a phenyl 
group, an alkyl group or a cyclic hydrocarbon group, Bn-Bn+1 (n: 
1,3,5,7) may be bonded in a cyclic form by C4H4 and M is two or 
four protons or one metal atom] and a polymer having a molecular 
structure having orientation capacity in its side chain. In this optical 
recording layer optical recording high in sensitivity within a blue light 
region is enabled by utilizing a large absorbing member. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the optical recording medium characterized by coming optically to form the recording layer in which 
informational record and playback are possible on a transparence substrate, and the above-mentioned recording 
layer consisting of a macromolecule which has the molecular structure which has coordination ability to the 
porphyrin derivative shown by ** 1 , and said porphyrin derivative in a side chain. 
[Formula 1] 




fcSlMi. B"~B n+1 (n:lA5.7) #C4H4T38ttlC 

[Claim 2] The optical recording medium according to claim 1 characterized by being the tetra-benzoporphin a 
porphyrin compound is indicated to be by ** 2. 
[Formula 2] 




[Claim 3] The optical recording medium according to claim 2 characterized by tetra-benzoporphin being a zinc 
complex. 

[Claim 4] claim 1 characterized by performing record on the record wavelength of 40Q-500nm - claim 3 — either — 
the optical recording medium of a publication. 

[Claim 5] In the optical pickup which consists of a laser light source, a lens, and a photodetector, and the optical 
recording regenerative apparatus which consists of optical recording media which counter with the lens of this 
optical pickup and are arranged The laser wavelength of the above-mentioned laser light source is 400-500nm. The 
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above-mentioned optical recording medium The optical recording regenerative apparatus characterized by being the 
thing in which it comes to form the recording layer which consists of the molecular compound and macromolecule 
which have coordination ability on a transparence substrate to the porphyrin derivative shown by ** 3, and said 
porphyrin derivative. 



[Formula 3] 




jfc'f A 1 — A 4 » B'~B s tt*jR. 7i=*». 
B n ~B n+1 (n: 1,3,5.7) #C4H4TiI1*l:: 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the optical recording medium which uses especially 
organic coloring matter as a record ingredient about the optical recording medium and optical recording regenerative 
apparatus with which informational record and playback are performed optically. 
[0002] 

[Description of the Prior Art] The optical recording medium which performs informational record playback by the 
exposure of laser light can narrow the width of recording track as compared with a magnetic-recording medium etc., 
and research is briskly done in order to be observed as a record medium for extensive information preservation and 
to aim at improvement in the amount of recording information, since high density record is possible. 
[0003] Generally, as a laser light which performs record and playback to such an optical recording medium, the thing 
of red - an infrared region is used and the record medium corresponding to this has spread widely. For example, the 
disk-like optical recording medium in which the writing by user like the optical recording medium (the so-called 
CDWO:CD write once) of a postscript mold is possible is also the example. 

[0004] This CDWO is considered as the configuration in which the recording layer which consists of organic coloring 
matter etc. was formed on the substrate, and signal record is usually performed in heat mode. That is, if a laser 
beam is irradiated at a recording layer, luminous energy will be changed into heat by the light absorption of organic 
coloring matter, and a pit will be formed by this generated heat. And this pit is detected by the difference of the 
reflection factor of the part in which the pit concerned when irradiating a laser beam was formed, and the part which 
is not formed. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, although [ the conventional CDWO ] the wavelength of the 
laser beam for record and the laser beam for playback is the same, when playback over a long period of time is 
performed in this case, there is fear of destruction of the record pit by the laser beam for playback or the 
photodegradation of a recording layer ingredient. 

[0006] It is more desirable for the wavelength of the laser beam for record and the laser beam for playback to differ, 
in order to prevent destruction of the record pit by such laser beam for playback and the photodegradation of a 
recording layer ingredient. 

[0007] Moreover, in a laser beam, the diameter of min of a laser spot can make a laser spot small depending on the . 

wavelength as a laser beam with short wavelength. Therefore, in order to make the amount of information which 

minor diameter— izati on of a laser spot has a limit and is recorded on fixed area increase, a device like the so-called 

super resolution is required of a laser beam with the long wavelength of a red - infrared field. 

[0008] In order to make the amount of recording information increase without such a device, it is necessary to 

short-wavelength-ize a laser beam even for example, to a blue glow field (wavelength of 400-500nm). 

[0009] Furthermore, the conventional CDWO has low sensibility, and since it corresponds to high-speed record 

playback, high sensitivity-ization is desired. 

[0010] That is, in CDWO, making the wavelength of the laser beam for record and the laser beam for playback differ 
towards the improvement in dependability and the formation of high density record, short-wavelength-izing a laser 
beam even for example, to a blue glow field, and raising the sensibility of a recording layer are mentioned as a 
technical problem. 

[001 1] There is a porphyrin as one of the ingredients which can solve these technical problems. A porphyrin is the 
metal complex of the structure which the atomic group configurated, and contains at least 38 pi electrons in a 
central metal (the number of these pi electrons increases by the substituent). 

[0012] In this porphyrin, it has the absorption band originating in those 16 membered-rings (18-piece pi electron 
system) called a Soret band (soret band) in the short wavelength side in the molecule extinction spectrum. It has 
the big molar extinction coefficient very much, and the high sensitivity optical recording in a blue glow field is 
possible for this Soret band at the thing using this big absorption band for which hundreds of thousands are said. 
[0013] Moreover, in the recording layer using this porphyrin, it is checked that signal regeneration can be carried out 
with a modulation factor having no destruction of a record pit and high by making the wavelength of the laser beam 
for record and the laser beam for playback differ, and it is expected as a reliable record ingredient for high density 
record. 

[0014] However, it is easy to crystallize from the symmetric property of the structure, and a porphyrin cannot melt 
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into a solvent easily. For this reason, in forming membranes as a recording layer, since it is difficult to carry out a 
spin coat as a solution, it must be based on the vacuum deposition method which needs large-scale equipments, 
such as vacuum devices. For this reason, there is a problem of being disadvantageous for improvement in 
productivity. 

[0015] Then, this invention is proposed in view of such the conventional actual condition, signal regeneration of the 
high sensitivity optical recording can be made possible with a modulation factor having no destruction of a record 
pit, and high in a blue glow field, and it aims at offering the optical recording regenerative apparatus which moreover 
applies the optical recording medium and it which can form the recording layer by the spin coat method. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it is characterized by coming to 
form the recording layer in which informational record and playback are possible optically [ the optical recording 
medium of this invention ] on a transparence substrate, and the above-mentioned recording layer consisting of a 
porphyrin derivative shown by ** 4, and a macromolecule which has the molecular structure with coordination ability 
in a side chain. 
[0017] 
[Formula 4] 




fcSlMi. B"~B n+1 (n:1, 3,5,7) #C4H4-p5lttlC 

[0018] The optical recording medium with which this invention is applied has structure which was shown in drawing 
1 . That is, sequential membrane formation of a recording layer 2 and the reflecting layer 3 is carried out on a 
substrate 1 , and it comes to form a protective layer 4 on it further. Record is performed in this optical recording 
medium by the heat mode method which forms a pit with the heat generated when a laser beam 5 is irradiated at a 
recording layer 2. 

[0019] The macromolecule which has the molecular structure which has a porphyrin derivative and coordination 

ability for the recording layer of such an optical recording medium in a side chain constitutes from this invention. 

[0020] A porphyrin derivative is expressed with the structure expression of the above-izing 4, and has the powerful 

sharp absorption band called a Soret band to a blue glow field with a wavelength of 400-500nm. 

[0021] The high sensitivity optical recording in a blue glow field is possible by using this big absorption band in the 

optical recording layer containing a porphyrin derivative. Moreover, signal regeneration can. be carried out with a 

modulation factor having no destruction of a record pit, and high by making the wavelength of the laser beam for 

record, and the laser beam for playback differ. Therefore, reliable high density record can make. 

[0022] Suppose that it constitutes from this invention with the macromolecule which has the molecular structure 

which has such a porphyrin derivative and coordination ability for an optical recording layer in a side chain. This is 

for closing formation of the recording layer by the spin coat method, if . 

[0023] That is, a porphyrin derivative cannot melt into a solvent easily only in it that it is easy to crystallize from 
the symmetric property of the structure. 

[0024] If the molecular structure which has coordination ability for this porphyrin derivative is dissolved in a solvent 
(to some extent low organic solvent of the boiling point) with the macromolecule which it has in a side chain, it will 
dissolve by good solubility, without a porphyrin derivative crystallizing. And if the spin coat of the coloring matter 
solution prepared in this way is carried out to a substrate, the recording layer excellent in dispersibility without the 
stack of porphyrins will be formed. 

[0025] Furthermore, in the above-mentioned recording layer, the side chain of each macromolecule has configurated 
to the central metal of a porphyrin derivative, and the absorption wavelength of a Soret band shifts to a long 
wavelength side by this. Therefore, in a porphyrin derivative independent, writing becomes possible also in 
wavelength with almost no absorption. 

[0026] That is, when a ligand configurates to the central metal of a porphyrin derivative, change appearing in an 
ultraviolet-visible absorption spectrum is known well, the Soret band especially above-mentioned [ the change ] — 
remarkable — appearing — a Soret band — some — a long wave — it shifts to a merit side and the molar 
extinction coefficient of a Soret band increases. 
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[0027] therefore, the long wave of the Soret band by the ligand of such a porphyrin metal complex configurating in 

the recording layer which consists of a porphyrin derivative and a macromolecule which has the molecular structure 

with coordination ability in a side chain — using increase of a long shift and a molar extinction coefficient — a 

porphyrin derivative — if independent, it can write in also in wavelength with almost no absorption, and the 

secondary effect that the degree of freedom of selection of laser beam wavelength spreads is acquired. 

[0028] In addition, as a porphyrin derivative, if it has a porphyrin frame, any are sufficient For example, Bn -Bn+1 

(n:1, 3, 5, 7) of ** 4 is C six H4. The porphyrin derivative which was combined annularly and which is shown by ** 5, 

especially the tetra-benzoporphin shown by ** 6 are desirable. A tetra-benzoporphin zinc complex is suitable 

especially. 

[0029] 

[Formula 5] 




UfiU Ri(*H, CH3, 7MS. 7U-J««^U 

rnvsmv-ms ?nm. N02, NH2, cn^i 

R3(SH. CH3. AQ** % A gjft7!HI*. 

NO2, NH2* CM**jft*-. 

MttMn, Co, Fe, Nu Cu\ Znt¥<D2fiB<D 

[0030] 
[Formula 6] 




[0031] Moreover, it is desirable to choose what has as a macromolecule the side chain which can be configurated to 
the central metal of a porphyrin derivative, for example, an imidazole derivative, a pyridine derivative, a quinoline 
derivative, and a phenol derivative in consideration of compatibility with a porphyrin derivative among the 
macromolecules which it has in a side chain. 

[0032] As for the presentation ratio of the above-mentioned porphyrin derivative and a macromolecule, it is 
desirable that the monomer which constitutes a macromolecule sets up so that it may exist by the mole ratio of 50 
times or more to a porphyrin derivative. By this presentation ratio, it can distribute good in a recording layer by 
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mixing a macro molecule with a porphyrin derivative, without carrying out the stack of the porphyrin. In addition, a 
value changes somewhat with classes of the macromolecule used for the still more nearly optimal presentation ratio, 
and porphyrin derivative. When using polyvinyl pyridine as a giant molecule, it is desirable to set up a presentation 
ratio so that a vinylpyridine monomer may exist by the mole ratio of 67 times or more to a porphyrin derivative. 
[0033] Moreover, as for the ratio to the whole macromolecule with the above-mentioned coordination ability of a 
monomer, it is desirable that it is 50% or more in a mole ratio. The macromolecule which contains a monomer with 
coordination ability in this range interacts to a porphyrin and fitness as a ligand, carries out the long wavelength 
shift of the Soret band, and increases a molar extinction coefficient. 

[0034] in addition, the purpose of the light-fast improvement at everything but a porphyrin derivative and a 
macromolecule to such a recording layer — hindered amine, a nickel complex, etc. — the amount within 30 weight 
sections — 0.1-10 weight section addition may be carried out preferably. 

[0035] As for the transparence substrate with which the above recording layers are formed, what is used for the 
usual optical recording medium is usable, for example, glass, a polycarbonate (PC), polyethylene terephthalate (PET), 
etc. are mentioned. 

[0036] That for which the reflecting layer is also used in the usual optical recording medium is usable, for example, 
the vacuum evaporation© film of aluminum, the golden vacuum evaporationo film, etc. are mentioned. 
[0037] Moreover, a lubricating layer and a protective layer may be prepared in the optical recording medium of this 
invention for improvement in a transit property, lightfastness, chemical resistance, and abrasion resistance. For 
example, the ultraviolet curing film obtained by carrying out the spin coat of the ultraviolet-rays hardening resin (for 
example, a trade name SD 1 7, the Dainippon Ink chemistry company make), and hardening by UV irradiation as a 
protective layer is suitable. 

[0038] Record playback to such an optical recording medium is performed by the optical pickup as shown in drawing 
2 R> 2. 

[0039] That is, this optical pickup consists of a laser light source 11, a collimator lens 12, the plastic surgery prism 

1 3, an objective lens 1 4, the quarter-wave length plate 1 5, a polarization beam splitter 1 6, and a photodetector 1 7, 
and the optical disk 18 with which record playback is performed counters with the above-mentioned objective lens 

14, and is arranged. 

[0040] The record by this optical pickup condenses circularly laser beam L emitted from the laser light source 1 1 by 
passing a collimator lens 12, the plastic surgery prism 13, and an objective lens 14, and is performed by irradiating 
the optical disk 18 which countered with the objective lens 13 and has been arranged. Luminous energy is changed 
into heat by the light absorption of the coloring matter which contains the optical disk 18 with which the laser beam 
condensed circularly was irradiated in a recording layer, and a pit is formed by this generated heat. 
[0041] Moreover, playback irradiates the laser beam which condensed circularly similarly at an optical disk 18, leads 
the reflected light reflected from this optical disk 1 8 to a photodetector 1 7 by the quarter-wave length plate 1 5 and 
the polarization beam splitter 1 6, and is performed by detecting that quantity of light change with this photodetector 
1 7. Since the reflection factors of an optical disk 1 8 differ in the part in which the pit was formed, and the part 
which is not formed, change of the amount of reflected lights can detect the existence of a pit. 
[0042] 

[Function] Since the recording layer which consists of a porphyrin derivative and a macromolecule which has the 

molecular structure with coordination ability in a side chain has the absorption band with it, high sensitivity optical 

recording is made in this blue glow field. [ a porphyrin derivative strong to a 400-500nm blue glow field, and ] 

[ sharp ] Moreover, the signal regeneration of a modulation factor having no destruction of a record pit and high is 

made by making the wavelength of the laser beam for record, and the laser beam for playback differ. 

[0043] Moreover, if a porphyrin derivative dissolves the molecular structure with coordination ability in a solvent 

with the macromolecule which it has in a side chain, it will dissolve by good solubility, without crystallizing. 

Therefore, even if the above-mentioned recording layer is not based on the vacuum deposition method which needs 

large-scale equipment, it can be formed with a spin coat method. 

[0044] Furthermore, by the above-mentioned recording layer, the side chain of each macromolecule has 
configurated to the central metal of a porphyrin derivative, and the absorption wavelength of a Soret band shifts to 
a long wavelength side by this. Therefore, in a porphyrin independent, absorption can be written in also in the 
wavelength which it has. 
[0045] 

[Example] The suitable example of this invention is explained based on an experimental result 

[0046] The transparence substrate used by this example and a recording layer ingredient and a reflecting layer 

ingredient are shown below. The optical recording medium was produced using these ingredients. 

[0047] Substrate: Slide glass (finishing [ washing in the order of Matsunami glass company make however disposer 

liquid, a mixed acid, and Millipore water ]) 

recording layer ingredient: — porphyrin derivative: — a tetra-phenyl TETORABENZO porphin zinc complex (Zn 
[TPTBT]; molecular weight 877) 

Giant molecule: Polly 4-vinylpyridine (the product made from P-4-Vipy;POLYSCIENCES, vinylpyridine monomer 
molecular weight 105) 

The structure of Polly 4-vinylpyridine is shown in ** 7. 

[0048] 

[Formula 7] 
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[0049] Reflecting-layer ingredient: Au [0050] First, it dissolved in chloroform by the weight ratio which shows a 
porphyrin derivative and a macromolecule in Table 1 , and the coloring matter solution was prepared. 
[0051] The spin coat of this coloring matter solution was carried out on the substrate by rotational frequency 
1000rpm using the spinner (product made from MIKASA). And the solvent was completely removed by leaving the 
substrate with which this coloring matter solution was applied in the vacuum oven of 60 temperature one whole day 
and night, and the recording layer was formed. 

[0052] And the reflecting layer was formed by vapor-depositing gold on this recording layer, and the optical 
recording medium (the sample disk 1 - sample disk 7) was produced. 

[0053] Thus, the ultraviolet-visible absorption spectrum was observed about the produced sample disk 1 - the 
sample disk 7. And the half-value width in maximum absorption wavelength lambdamax and lambdamax was 
measured, and extent of a shift of maximum absorption wavelength lambdamax by the coordination of the distributed 
condition of a tetra-phenyl TETORABENZO porphin zinc complex and the side chain of a macromolecule was 
evaluated. 

[0054] Maximum absorption wavelength lambdamax of each sample disk is combined with the presentation of a 
coloring matter solution, and it is shown in Table 1 . 
[0055] 
[Table 1] 
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[0056] Moreover, the relation of the half-value width in the mole ratio to the porphyrin derivative of the monomer 
which constitutes a macromolecule, the mole ratio to the porphyrin derivative of the monomer which constitutes a 
macromolecule for the relation of maximum absorption wavelength lambdamax in d rawin g 3 , and lambdamax is 
shown in drawing 4 . Furthermore, the ultraviolet-visible absorption spectrum of the sample disk 6 which made the 
porphyrin derivative contain in the giant molecule which has the molecule which has the ultraviolet-visible 
absorption spectrum of the sample disk which has the recording layer which distributed the porphyrin in the giant 
molecule which does not have the molecule which has coordination ability in a side chain for reference in drawing 5 , 
and has coordination ability in a side chain is shown in drawing 6 t respectively. 

[0057] In addition, evaluation of a distributed condition can be evaluated based on the following phenomena 
depended on condensation of a molecule. That is, generally an ultraviolet-visible absorption spectrum becomes what 
is different by the case where it measures by the case where it measures by the molecule independent (dilute- 
solution middle class), and molecule floes (solid-state film etc.). By the interaction of molecules, new vibrational 
level generates the spectrum in molecule floe, and it becomes broadcloth from a molecule independent spectrum. 
Furthermore, it is a usual state to shift the spectrum in molecule floe to a long wavelength side rather than a 
molecule independent spectrum. 

[0058] Therefore, the distributed condition of a porphyrin derivative will be reflected in the half-value width of the 
above-mentioned maximum absorption wavelength lambdamax and lambdamax. That is, the improvement in the 
distributed condition of a porphyrin derivative shifts maximum absorption wavelength lambdamax to a short 
wavelength side, and narrows half-value width in lambdamax. 

[0059] Then, first, if drawing 3 is seen, once shifting maximum absorption wavelength lambdamax to a long 
wavelength side in connection with the presentation ratio of a macromolecule becoming large, it will be shifted from 
the point of the long wavelength shift of the Soret band by the effect of the spectrum on such a distributed 
condition, and the coordination of a ligand to a short wavelength side in the range where the presentation ratio of a 
macromolecule is small. And it becomes stability in the place where the mole ratio to the porphyrin derivative of the 
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monomer which constitutes a macromolecule became 50 or more. The shift by the side of the long wavelength of 
maximum absorption wavelength iambdamax accompanying increase of a macromolecule presentation ratio is based 
on the coordination of the macromolecule to a porphyrin derivative, and it is because the dispersibility of the shift 
by the side of short wavelength of a porphyrin derivative improved. 

[0060] On the other hand, if drawing 4 is seen, the half-value width in Iambdamax will become so narrow that the 
presentation ratio of a macromolecule becomes large, and will become stability mostly in the place where the mole 
ratio to the porphyrin derivative of the monomer which constitutes a macromolecule became 50 or more. Narrow 
change of the half-value width accompanying increase of this macromolecule presentation ratio is because the 
dispersibility of a porphyrin derivative mainly improved. 

[0061] When a porphyrin derivative and the macromolecule which has coordination ability constitute a recording 
layer from the above result, it turns out that the dispersibility of a porphyrin derivative improves and a recording 
layer without a stack is obtained. Moreover, it turns out that a macromolecule configurates to a porphyrin derivative 
and an ultraviolet-visible absorption spectrum changes with these. And since it is saturated with the place where 
the mole ratio of the monomer from which change of the half-value width in maximum absorption wavelength 
Iambdamax and Iambdamax constitutes the macromolecule to a porphyrin derivative became 50, it turns out that 
what is necessary is just to set up the presentation ratio of a porphyrin derivative and a macromolecule so that the 
mole ratio of the monomer which constitutes the macromolecule to a porphyrin derivative may become 50 or more. 
[0062] Next, change of the reflectance spectrum by writing was investigated about the sample disk 6 among the 
above-mentioned optical recording media. 

[0063] In addition, as shown in drawin g 7 , the evaluation system which consists of the optical microscope 25, the 
microspectrophotometer 26, and the CCD monitor 27 which countered the Ar laser 21, a pulse generator 22, an 
acoustooptical cell (AOM) 23, and the sample section 24, and have been stationed performed for measurement of 
the reflectance spectrum of the recording layer by writing and the check of generation of a pit, and generation of a 
Pit. 

[0064] Here, the wavelength of Ar laser is 488nm and a laser output is 14mW. The reflectance spectrum before a 
laser beam exposure and the reflectance spectrum after a laser beam exposure are collectively shown in drawing 8 . 

[0065] It is checked that the recording layer which a reflectance spectrum is before and after a laser beam 
exposure, is changing from drawin g 8 , and consists of tetra-phenyl TETORABENZO porphin and Polly 4- 
vinylpyridine can be written in by the exposure of the laser beam of 488nm wavelength. 

[0066] The sample disk which has the recording layer which distributed the porphyrin in the giant molecule which 
incidentally does not have the molecule which has coordination ability in a side chain hardly has absorption in 
488nm, as shown in drawing 5 . Therefore, in a laser beam with a wavelength of 488nm, writing is impossible. 
[0067] 

[Effect of the Invention] So that clearly also from the above explanation the optical recording medium of this 
invention By coming optically to form the recording layer in which informational record and playback are possible on 
a transparence substrate, since the above-mentioned recording layer consists of a macromolecule which has a 
porphyrin derivative and the molecular structure with coordination ability in a side chain In a blue glow field, the 
signal regeneration of a modulation factor having no destruction of a record pit and high can make [ high sensitivity 
optical recording ] it possible, moreover membrane formation of the recording layer by the spin coat method is 
possible, and the writing in wavelength with almost no absorption is [ a porphyrin derivative independent ] still more 
possible. Therefore, while reliable high density record is possible, it can contribute to improvement in the 
productivity of an optical recording medium greatly. 



[Translation done.] 
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